Conjugation of Emtansine Onto Trastuzumab Promotes Aggregation of the Antibody-Drug Conjugate by Reducing Repulsive Electrostatic Interactions and Increasing Hydrophobic Interactions.
The impact of drug conjugation on intra- and intermolecular interactions of trastuzumab (TmAb) was determined by comparing the conformational and colloidal stabilities of TmAb and trastuzumab emtansine (T-DM1). In low ionic strength formulations, drug conjugation to native lysine residues of TmAb significantly reduced the repulsive electrostatic interactions between T-DM1 molecules. When these electrostatic interactions were screened in solutions with high ionic strength, intermolecular interactions between T-DM1 molecules were found to be more attractive than those between TmAb molecules. Drug conjugation lowered the colloidal stability of T-DM1 compared to TmAb, making T-DM1 more susceptible to agitation-induced aggregation. The presence of polysorbate-20 in the formulations inhibited aggregation of TmAb and T-DM1 induced by the hydrophobic air-water interface. Furthermore, the effect of increased hydrophobic interactions between T-DM1 molecules was studied by monitoring aggregation in TmAb and T-DM1 solutions that were incubated at 4°C, 25°C, and 50°C. Conjugating DM1 to TmAb increased the hydrophobicity of the molecule, and faster aggregation of T-DM1 at 50°C could be attributed to a temperature-dependent increase in hydrophobic interactions between T-DM1 molecules.